Calculus of the bladder or kidney can often be differentiated by the symptoms from a simple pyelitis, but this is by no means always the case. On the one hand painless pyuria may occur in cases of calculus, and on the other hand pain like that of renal calculus may occur in pyelitis, and in these cases the clinical picture may be all the more misleading if hamaturia accompanies the attack. In children who have passed the age of infancy, it is a wise precaution to obtain radiograms of the bladder and renal areas, though even then a calculus transparent to X-rays may lead to an erroneous diagnosis.
TUBERCULOSIS.
In tuberculosis of the kidney, a secondary infection of the urinary tract with some other organism, usually Bacillus coli, is by no means uncommon. The tuberculous nature of the case may be overlooked, and it may be regarded as a case of pyelitis which has failed to respond to the ordinary remedies. In such cases, examination of the urine for tuberculosis bacilli is advisable, and repeated examinations may be necessary to detect them. Even if they are found, it is no proof that they have not passed through a healthy kidney from some distant focus, and a cystoscopy is needed to establish the diagnosis of renal tuberculosis. STREPTOTHRIX INFECTIONS. These appear to be rare, though it is probable that some are mistaken for tuberculosis. Several cases have been collected by Cecil and Hill, and one, occurring in a boy, aged 4' years, was cured by removal of the kidney. A diagnosis of chronic JA-CHILD., THERA., UROL, 1 Cockayne: The Treatment of Pyuria in Children pyelitis would probably be made, as in so many cases of tuberculosis, if a secondary infection developed.
HA,MORRHAGIc NEPHRITIS.
This disease has been unusually common this year. In many of the cases there has been no cedema, and casts have been few in number and only present for a brief period. After the more acute stage of the malady is over, such cases of hemorrhagic nephritis can only be distinguished from pyelitis by the absence of organisms in a specimen of the urine obtained by catheter.
LESIONS OF THE CENTRAL NERVOUS SYSTEM. Infection of the bladder, or of the bladder and ureters, may be a sequel to some disease of the central nervous system, though in children this is less common than in adults.
Spina bifida occulta may lead to retention-with overflow-and later to a pyogenic urine infection. At a meeting of the Section for the Study of Disease in Children a few years ago, I showed a case of this kind in which cystitis afterwards developed, and Dr. Bellingham Smith showed another case, in which it was already present.
In juvenile tabes dorsalis and in general paralysis of the insane, the same sequence of events may occur. I remember a boy, aged 14 years, in whose case it had happened.
Myelitis, the form of poliomyelitis that simulates a transverse myelitis of the cord, is uncommon, but may lead to retention of urine and subsequent cystitis. I have recently seen a case in a girl, aged 10 years-in whom pyuria developed from this cause after an attack of the myelitic form of poliomyelitis. Recovery was complete after appropriate treatment with alkalies.
Though rare and unlikely to be overlooked, the possibility of a lesion of the central nervous system should be borne in mind in cases of pyuria.
MALFORMATIONS OF THE URINARY TRACT.
Malformations of the urinary tract are by no means uncommon, and, if these cause urinary stasis, infection of the bladder, ureters, or renal pelvis is almost certain to occur sooner or later. Congenital phimosis, hypospadias, epispadias, and ectopia vesice are so readily seen that their importance in this connexion is small. The important malformations are those which cannot be seen and may for this reason be entirely unsuspected.
Diverticula of the bladder usually occur on the floor of the bladder bebind the inter-ureteral ligament, close to the ureteric openings, or in the region of the urachus. Whatever their position they may lead to stagnation of urine and consequent infection, but in the first two situations they may obstruct the orifices of one or both ureters and so lead to their great dilatation. I have seen one such case in a small boy;; others have been described recently by Courtin and Hyman, and there are many earlier records.
Various anomalies of the ureters and aberrant renal arteries are very common, and a certain proportion of them cause obstruction and lead to hydronephrosis, which may become infected. Congenital stenosis of the ureter is rare, but there was a case of the kind in the Hospital for Sick Children, Great Ormond Street, this year, in which the lower end of one ureter was almost obliterated.
Another case which recently passed through my out-patient department was that of a girl aged 10i years suffering from pyelitis and slight pain in the left flank. She was shown by Mr. Addison to have bilateral hydronephrosis due to stricture of the ureters just below the renal pelves. Ures concentration was deficient on the right side and calouli were present on -the left, but the blood-urea was witbin normal limits (R 40 mgm. per cent.).
Congenital dilatation of the ureters is, I believe, frequently overlooked. The many references to it in the literature show that it is not of great rarity, but I do not think that they give a true indication of its real frequency. In this disease there is no, mechanical obstruction at the ureteric orifices and the condition is probably due to some congenital defect of the neuro-muscular mechanism like that present in achalasia of the cardia, though there must be a lack of development rather than a degeneration of the nerve plexuses. I have found it already developed in a baby only a few days old, but it gives rise to no symptoms until the dilated ureters become infected. Three cases have passed through my out-patient department during the last few years. The first patient was a girl, aged 7 years, in whose case pyelitis had failed to clear up after thorough treatment, and Mr. Addison by means of pyelography demonstrated great dilatation of the ureters and pelves of the kidneys.
At the age of 15 years this patient has recently developed a severe nitrogen retention and no doubt pyelonephritis is now present. In a second case, in which the patient was first seen at the age of 2 years, a tentative diagnosis of the condition was made because of " recurrent attacks of pyelitis." In reality these were exacerbations of a more or less latent infection. A less advanced stage of dilatation of both ureters was shown by means of Mr. Addison's pyelograms. In the third case I suspected tuberculosis of the kidney, but a unilateral dilatation of the left ureter was found by Mr. Addison's pyelographic examination. In this boy, pyelitis has not, as yet, developed.
Great dilatation and hypertrophy of the bladder are sometimes caused by a similar defect of the urethral sphincter, and, as in one of Abt's cases, may be associated with congenital dilatation of the ureters.
Some of the malformations are curable by surgery, but congenital dilatation of the ureters appears to be a hopeless condition, and children, in whom it is present, are doomed to pyelonephritis, uraemia and death. In all cases of long-continued pyuria, an estimation of the urea and non-protein nitrogen in the blood is of great value. Nitrogen retention indicates damage to the kidneys, and cases in which it is present cannot be expected to respond to treatment like those of uncomplicated pyelitis.
Calculi of the kidney or bladder,,tuberculosis, malformations, and other diseases may cause a pyuria, usually due to the Bacillus coli communis, which cannot be distinguished from a simple chronic pyelitis without the exercise of great care.
I have devoted considerable time to this aspect of the subject, but I have not overstated its importance. No case of chronic infection of the urinary tract should be regarded as a case of pyelitis unless the possibilities of mistaken diagnosis which I have discussed have been eliminated by means of radiography, cystoscopy, and pyelography. Any comparison of the efficacy of different forms of treatment base(d on a series of cases which includes these possibilities must necessarily be misleading. I should like to ask what proportion of cases of pyelitis, in which there is no underlying cause of this kind, fails to recover. I cannot recall a single case. A long series of carefully chosen cases is needed to prove the superiority of one drug over another in the treatment of pyelitis, and I know of no series of cases -treated by either the newer or the older drugs that is above criticism from this point of view.
PYELITIS DUE TO INFECTION WITH BACILLUS COLI.
The tetiology of pyelitis is still a matter for dispute, but whether it is an ascending infection, or carried by the blood, or by the lymphatics from the bowel to the kidney, there can be no doubt that in the great majority of cases Bacillus coli is the infecting agent. This is equally true of pyelitis of the newborn, of infants, and of older children.
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Cockayne : The Treatment of Pyuria in Children   PYELITIS IN THE NEWBORN. This condition, formerly believed to be rare, seems in reality to be fairly common, but is overlooked because at this age the urine is difficult to collect and is seldom examined. In two of Conrad's cases the mothers were suffering from pyelitis before the birth of their children. I have little personal knowledge of the condition, but in most of the recorded cases the infection yielded readily to treatment with alkalies.
The pyelitis of later infancy is much better known and more frequently diagnosed. It may be ushered in by convulsions and high fever, and is characterized by pallor and restlessness. A small proportion of the patients, gravely ill from the outset, die after a short illness, and the condition found at the autopsy in these fatal cases is a pyelonephritis with multiple abscesses of the cortex of the kidneys. It is unlikely that any form of treatment can prevent death in such cases. Of the cases in which the kidneys escape without serious damage, some show profound constitutional disturbance, whereas in others the symptoms are mild, but the prognosis is no worse in the former cases than in the latter.
Both in the newborn and in infants a plentiful intake of fluid is perhaps the most important aid to recovery. By giving sweetened or plain water at frequent intervals between feeds, if necessary by teaspoonfuls, as much as one or two pints can be given in twenty-four hours. In some cases it is impossible to give fluid by the mouth because of the child's tendency to vomit, but it can usually be given by the rectum, and in such cases the enema should contain glucose and sodium bicarbonate. If fluid cannot be retained in the rectum, it can be given subcutaneously or even intraperitoneally. The main object of increasing the fluid intake is to flush the urinary passages.
The well-tried alkaline treatment is the best for these patients, and enough potassium citrate and sodium bicarbonate in equal parts must be administered to render the urine alkaline and keep it so. The solution should be given every two or three hours, and as many specimens of urine as possible should be collected and their reaction tested.
Some of these cases appear to be primary, but others are secondary to a gastroenteritis, and if there is any evidence that this is still active, it must be treated by purgation, colonic lavage, or other measures, which will thus help to cure the urinary infection.
In older children with an infection due to Bacillus coli the symptoms are very variable. Some show localizing symptoms, such as frequency of micturition by day and enuresis by night, or hmmaturia; others have marked constitutional symptoms, remittent pyrexia and convulsions or rigors, but sometimes the discovery of pyuria is only made by a routine examination of the urine, and though the child may be pale and lacking in energy, nothing in its condition points definitely to an infection of the urinary tract. The last type of case is the least favourable for treatment because the disease has often become chronic before being brought to the physician's notice. I regard rest in bed until the temperature has fallen, and for at least a week afterwards, as a necessary adjunct to successful treatment, and I prescribe a milk diet. In afebrile cases rest in bed is not so essential, and a light diet is allowable. A large intake of fluid is just as valuable as in younger children.
Two lines of treatment by drugs are open, the alkaline which has already been outlined and the urinary antiseptic. In febrile cases either is equally useful, but in afebrile cases I prefer to give a urinary antiseptic. I give hexamine, gr. v, three or four times a day, or even gr. x to older children. I have not used doses as large as those advocated by American physicians, viz., gr. x to gr. xx for a single dose. Hitherto I have followed the usual practice and given acid sodium phosphate to increase the acidity of the urine, but since hexamine acts as a disinfectant of the biliary passages in an alkaline medium I have wondered whether better results might not be obtained by keeping the urine alkaline and giving much larger doses. From a theoretical standpoint this course is said to be less effective, but does practical experience bear this out ?
In the case of children, who do not tolerate hexamine well, and in all cases which fail to show speedy improvement, I change to the alkaline treatment.
Recrudescence of symptoms is, according to all observers, very common, and I think it is a wise policy to continue treatment either with hexamine or alkalies for a week after a sterile urine has been obtained, and not to pronounce the child cured until another sterile specimen has been found a week after drug treatment has ceased. If this plan were carried out in all cases I feel sure that symptoms would seldom return.
In the cases resistant to treatment I give an alternate weekly course of alkaline and hexamine. Few cases remain uncured, and in some the cause of failure is an overlooked primary focus, such as a chronic appendicitis. If this can be found and removed, the urinary infection can be overcome.
OTHER INFECTIONS OF THE URINARY TRACT.
Many other organisms besides the Bacillus coli are capable of causing pyelitis. The organisms of typhoid and paratyphoid fevers, and of the various forms of bacillary dysentery may infect the urinary tract. Hexamine will usually cure these cases. Infections with Bacillus pyocyaneus and Bacillus proteus seem to be more difficult to treat successfully, and all observers agree that streptococcal infections are very resistant to drugs.
Recovery from staphylococcal infections, on the other hand, appears to take place readily. Helmholz reports the case of a boy, aged 9 years, whose condition improved after treatment with hexamine, when hexyl-resorcinol had failed. Hodge had several cases apparently secondary to tonsillitis, but the patients recovered quickly when treated with hexamine or alkalies. His experience is another indication that a primary focus should be looked for in the rarer as well as in the commoner infections. My experience of the newer antiseptics, such as hexyl-resorcinol and hexamine, is too small to be of any value. The later reports on the merits of the former are less favourable than the earlier ones. Helmholz gives a short series of cases in which it failed, whereas hexamine succeeded. I have no personal experience of protein-shock therapy by the administration of typhoid vaccines or injections of whole blood. Davis bas published reports of fifty consecutive cures by the latter method. Autogenous vaccines seem to have fallen into disrepute.
To sum up:-My objects in opening this discussion have been twofold, first, to show the necessity for making certain that cases resistant to treatment are really cases of simple pyelitis, aud not infections grafted on to some primary disease or malformation, and secondly, to point out the necessity for ascertaining what percentage of a long series of cases of pye]itis is incurable by hexamine or alkalies. Though no exact standard is possible in clinical medicine, a rough standard can be arrived at in this way, and is absolutely essential if the newer remedies are to be compared with the older ones and with one another. ABT, I., Amer. Journ. Dis. Child., 1926, xxxii, 507-515 . BRAASCH, W. F., Journ. Armer. Med. Assoc., 1919, lxxiii, 734. CECIL, H. L., and HILL, J. H., ibid., 1922, lxxviii, 575-578 . CONRAD, C. E., Amer.
Jouirn. Dis. Child., 1926 , xxxi, 253. COURTIN, W., Monatschr. f. Kinderheilk., 1925 , xxxi, 24. DAVIS, J. S, Archiv. Pediatr., 1923 , xl, 698-700. HELMHOLZ, H. F., Amer. Journ. Dis. Child., 1926 HODGE, E. H. V., Indian Med. Gaz., 1925 , lx, 459. HYMAN, Sr.g. Gyn. Obst., 1925 Dr. DOROTHY C. HARE, Dr. ELIZABETH H. LEPPER ABSTRACT.-The administration of alkalis in coliform infections of the urinary tract relieves the symptoms but does not cure the infection. Alkalis have no lethal effect on the bacteria, nor do they act by neutralizing an acidosis. They do alter the hydrogen ion concentration of the urine, and the importance of this with regard to symptoms is discussed. The dose of alkali can adequately be controlled by testing the reaction of the urine only if certain precautions are observed.
Hexamine acts as a urinary antiseptic by breaking down into formaldehyde, which exerts a lethal effect upon coliform bacilli. Two factors are of importance in treatment with this drug; first, the capacity of the patient to secrete an acid urine, and second, the relative susceptibility of the infecting organism to the action of formaldehyde.
We will not summarize the work done during the last twenty years, but will describe our own observations on this subject. Our cases have all been in adults, but there is no reason to believe that the disease is different in children.
Considering, first, treatment with alkalis, anyone who has tried it will agree that, if a sufficient dose be given, there is a rapid improvement in the symptoms, and the patient is apparently cured. The reason for this is not clear. The sudden improvement is so evident that one is tempted to believe that the drug has had a lethal effect on the invading organism, but this is not so. The urine shows a slight decrease in the number of bacilli present, but we have never seen a disappearance of the infection as a result of alkaline medication. A second possibility is the neutralization of an acidosis. We examined the blood in six acute cases before alkaline treatment. The bicarbonate content of the plasma in every case fell within the normal limits. (Table I. ) 
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Mean value for these cases, 59 Average value for 11 normal people, 57 * 5 (highest 68-5, lowest 47. 5) We found no evidence of acidosis, and yet all these cases responded quickly to alkalis and the symptoms entirely disappeared. We then considered whether the reaction of the urine was the factor determining the alleviation of symptoms. We obtained morning and evening specimens of urine from acute cases, and, amongother things, estimated the pH by means of indicators. We found that as soon as the urine became really alkaline, i.e., when the pH had reached 7 * 4 to 7 6, the symptoms were relieved. We believe that there is no benefit from further increasing the dose of alkali. The early morning specimens were the most acid; we therefore gave alkalis at four-hourly intervals night and day while symptoms were present, with good results.
Possibly the benefit from making the urine alkaline dlepends on the local effect of the reaction of the urine on the inflamed tissues of the urinary tract.-First, we have some evidence that alkaline fluids are less irritating to inflamed surfaces than acids. Secondly, the hydrogen ion concentration of the urine may be of importance in determining the rate and force of the muscular contractions by which urine is propelled from the pelvis of the kidney to the bladder. These contractions occur rhythmically about eight times a minute in the normal guinea-pig. We krnow that the brunt of a coliform infection falls on the tips of the papillae and the mucous membrane lining the renal pelvis. Conceivably, an acid urine in contact with these inflamed surfaces might cause spasmodic and painful contractions, which would regain their normal rhythm as soon as the acidity was neutralized. It would be interesting to put this hypothesis to the test. The work done so far has given contradictory results.
We will now describe in some detail the method we adopted to estimate the pH of the urine, as we believe that the apparent failures in alkaline treatment are due to the way in which specimens are usually collected and tested. Misleading data are inevitable when the ordinary hospital routine is followed, by which urine is left in open specimen glasses until a resident or student has time to drop in a piece of litmus paper. Litmus is not a good indicator, because red litmus turns blue at about pH 6 m 6, an acid reaction at which symptoms are not relieved. Further, a specimen in an open vessel quickly loses carbon dioxide ; if therefore the urine is neutral when passed, it will become alkaline after standing, We are indebted to Sir Charles Martin for pointing out the importance of collecting specimens in wide-necked glass-stoppered bottles under toluene. The nurse is instructed to fill the bottle as completely as possible immediately after the specimen is passed, leaving a minimum air-space. The toluene prevents loss of C02 when the bottle is opened. and also inhibits bacterial growth, which would certainly alter the hydrogen ion concentration of the specimen. The urine so collected is put up with phenol-red in an ordinary comparator box and read against standard phosphate solutions of known pH, a tube of the urine without added indicator being placed behind the standard tube to compensate for the colour of the urine itself.
To sum up, the administration of alkalis in coliform infections of the urinarytract cures the symptoms. Alkalis have no lethal effect on the bacteria, nor do they act by neutralizing an acidosis. They alter the hydrogen ion concentration of the urine, and we have suggested two ways in which this may be of importance as regards symptoms. Passing now to hexamine; we consider that this drug, properly administered, is undoubtedly effective in combating coliform infections. In a small percentage of our cases recovery was rapid and complete, the urine becoming sterile after short treatment. In the majority of cases the number of organisms and the amount of pus in the urine showed marked diminution during treatment, but the bacilli did not entirely disappear. The action of hexamine as a therapeutic agent depends on its dissociation into formaldehyde and ammonia, and it is claimed that the drug is effective only in acid urine. We have tried to find out whether cases under treatment with hexamine excrete formaldehyde in bactericidal concentration, and also what pH of urine is favourable to the liberation of formaldehyde.
In cases of coliform infection 15 gr. of hexamine were given three times a day. The urine was examined daily for formaldehyde, and the hydrogen ion concentration was measured. The Burnham modification of the Rimini test for formaldehyde was used in most cases. The colour produced in this test is transitory, and no A0o9 quantitative estimate of the aldehyde can be made. In a few cases Schryver's test was used and the colour obtained was matched against standard dilutions of formaldehyde. We found no formaldehyde, as a rule, until the pH of the urine was less than 6 * 0. The more acid the urine, the greater was the amount of formaldehyde. Acid phosphate was given only in cases in which the pH of the urine was not so low as 6 e 0. In certain cases the pH fell on giving the acid salt, and the formaldehyde output increased. The results were, however, irregular, and we could not be sure of producing the same effect in differefit patients.
The greatest concentration of formaldehyde -in the urines of our cases has been 1 in 20,000. Bateriologists have found that anything less than 1 in 5,000 is not bactericidal, so we wondered why any of our patients should have been cured of their infections. We therefore investigated the antiseptic action of formaldehyde on different strains of Bacillus coli. We took twelve strains, eleven of which had been isolated from cases of pyelitis and one from a gall-bladder, and found that four of these were more susceptible to the action of formaldehyde than the others. A dilution of 1 in 25,000 inhibited growth in broth for forty-eight hours, 1 in 20,000 allowed a few bacilli to grow, and 1 in 10,000 was lethal.
We have also made observations on hexamine in vitro. When we added hexamine to phosphate mixtures of known pH, the reaction immediately became less acid, and only a very small amount of formaldehyie was present. We then added varying amounts of N/I1 H10 to 1 per cent. hexamine solutions, to find the relation of pH to the quantity of formaldehyde liberated. The results of the experiment are shown in the diagram. pH of a mixture of 1% hexamine with varying amounts of N/10 HC1.
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Hexamine and hydrochloric acid make an excellent " buffer" mixture between pH 6 *0 and 4 * 0. Hexamine therefore behaves like a weak base, probably forming salts with hydrochloric acid, and there is no considerable liberation of formaldehyde until the pH has fallen to 4 0O. We repeated the experiment with urines adjusted to such hydrogen ion concentrations as might reasonably occur in vivo to see if the urine behaved in the same way as a simple phosphate solution. Table II shows that the urines became less acid on adding the hexamine and the amount of formaldehyde present was small. Hexamine must therefore combine with the acid phosphates in the urine, probably to form hexamine salts, and does not split up into formaldehyde and ammonia to any considerable extent. These experiments were carried out at room temperature. When, however, the tests were performed at body temperature, the quantity of formaldehyde set free was considerably greater, and its concentration approximated to that by which the growth of a sensitive strain of Bacillus coli would be inhibited. This table also shows that in a urine of rather low phosphate content, such as the one used here, a small dose of hexamine, by causing less alteration in the pH, may be more effective than a larger dose which carries the pl3: into the range where only traces of formaldehyde are liberated.
To sum up, we find two factors of importance in the action of hexamine as a urinary antiseptic. First, the capacity of the patient to secrete an acid urine, and second, the susceptibility of the infecting organism to the action of formaldebyde.
Mr. JOHN EVERIDGE.
Comparatively few cases of pyuria in cbildren find their way to the surgeon, and it is my experience that the majority suffering from simple cystitis and pyelitis, both acute and chronic, remain in the bands of the physician. These are Bacillus coli infections which yield well to treatment, far better than they do in the average adult.
Such as come to me are treated with alkalis or hexamine, as the bacterial content of the urine indicates; in Bacillus coli infections I usually give alkalis wbile acute symptoms exist, and later pass on to bexamine. In the subacute and chronic cases hexamine is more satisfactory. Vaccines are occasionally of service. It is, of course, of the utmost importance to attend to the gastro-intestinal tract. Pyelonephritis and pyonephrosis are very rare sequelas, and nephrotomy is hardly ever necessary.
The question of pelvic lavage in obstinate cases in children has been raised, and Kretschmer and Helmholtz1 have given an account of their experiences when using a 0 5 per cent. solution of silver nitrate. They treated eleven cases, all of wbich were alleged to be intractable and had resisted other forms of treatment. Of these, three required one injection, five required two injections, and one, three injections. The youngest patient treated was aged 11 months. Nine patients out of eleven are said to have been cured, and in the whole series there were no complications or unfavourable results.
I cannot help feeling, however, that non-resolution by the simpler measures sometimes indicates an underlying defect promoting the continuance of the infection. Therefore, before subjecting a child to a course of such treatment, it seems reasonable to carry out any investigations which may lead to the discovery of that defect. It may exist in the gastro-intestinal tract as a digestive disturbance or associated with such factors as promote irregular bacterial activity-appendicitis, chronic constipation, &c. The result mhay be a flooding of the kidney, and, possibly, other parts of the urinary tract, with bacilli. The vulnerability of the kidney to invasion by bowel organisms is too well known for it to be necessary to do more than mention that in a series of sixty-three infants suffering from gastro-intestinal disorders Schwartz found a Bacillus coli bacilluria (not necessarily pyuria) in over 50 per cent. Is it reasonable to suppose, therefore, that an occasional pelvic wash-out can cope with so hostile an onslaught ? I would prefer to reserve this drastic measure only for those cases in which the integrity of the bowel is proved, and all possible means have been taken to exclude any anatomical or mechanical fault in the urinary tract itself.
Apart from uncomplicated pyuria arising from bowel and blood infections, and those which are the outcome of bacterial approach by the ascending route (i.e., gonococcal and Bacilluts coli infections, especially in the female, occasionally in the male), some other causes of pyuria of importance and interest are tuberculosis, stone, abscesses outside the urinary tract, and inflammation grafted on to a congenital or acquired anatomical defect.
TUBERCULOSIS.
Tuberculosis as a eause of pyuria in children is rare, and I have only had one case of caseating tuberculosis in the last three years. This occurred in the left kidney in a male child aged 4. Tubercle bacilli were found in the urine, and the left kidney was large and tender. Cystoscopy showed a typical left ureter and indigo-carmine was not excreted by the left kidney. Though a rarity, the possibility of tuberculosis must always be kept in mind. Tubercle bacilli are as difficult to find in the urine of a child as in an adult. Acid pyuria, and the inability to discover the commonly occurring organisms, must always arouse a suspicion calling for the guinea-pig test, and cystoscopy, when possible. Hamill, in 1896, was only able to discover fifty-five published cases of caseating tuberculosis in children; boys were found to be more commonly affected than girls. Treatment appears to differ in no essential way from that usually adopted in adults, viz., early nephrectomy and suitable hygienic measures. My experience of these cases is so small that I shall not raise the provocative question of tuberculin treatment.
STONE.
It is superfluous to say that persistent pyuria should call for a routine radiological examination. A suspicion of stone is especially aroused when the infecting organism is a staphylococcus, either alone or with Bacilluts coli communis. Stones appear to pass down the ureter with relatively greater freedom in children than in adults, and I'have never had to remove one from the main part of the ureter. I have taken out calculi impacted in the pelvis of the kidney and from the lower end of the ureter in quite young children.
A stone in the bladder can occasionally be dealt with by litholapaxy, but suprapubic cystotomy is a safer procedure in the hands of the majority. On occasions in Sections of Study of Digease in Children, Therapeutics and Urology 11 children, in the absence of any severe degree of cystitis, I have closed the bladder completely, after removal of the stone.
It is interesting to recall that the possibility of suprapubic cystotomy originally arose from the occurrence of stone in the bladder in a child. Pierre Franco, in 1561, being confronted with the problem of removing a stone the size of a hen's egg from the bladder of a child aged 2, rather than fail by the perineal route and suffer the derision of his colleagues, determined to cut above the pubes, thereby curing the child. This, I believe, is the first authenticated case of suprapubic cystotomy for stone.
ABSCESSES OUTSIDE THE URINARY TRACT.
These may point into any part of it. The most frequent in this group are those resulting from appendicitis, which discharge themselves into the bladder. In these cases there is often a curious absence of urinary symptoms, in spite of the copious pyuria. Cystoscopy may reveal comparatively little-or no-cystitis, and merely in one region an area of cedema surrounding the opening of the sinus. Recovery is usually rapid after removal of the appendix and drainage of the abdomen. A suppurating gland of pyogenic origin may point into the kidney or ureter and discharge itself in this way. Psoas abscesses may do likewise.
The power of recovery of the bladder is very striking, and removal of the causative agent and efficient drainage by a more direct route will usually be rewarded with rapid disappearance of the pyuria. INFECTION GRAFTED ON TO AN ANATOMICAL DEFECT.
I consider that of all forms of pyuria in children, none are more interesting than those which arise from a mechanical defect in the urinary tract itself. Dr. Cockayne has spent some time on this subject, but I feel it is so important that I shall also refer to it somewhat at length. The occurrence of such a defect is by no means rare, indeed, I am beginning to think it is common. The majority of these defects are of developmental origin, but probably a not inconsiderable number are acquired. In the latter group I include cases of infected hydronephrosis resulting from strictures of the ureter, the outcome, possibly, of an earlier pyelo-ureteritis. Such strictures are most prone to occur at the uretero-pelvic junction, but may, though rarely, be found at other levels.
These strictures, no doubt, are atiological factors in persistence of infection and, incidentally, in stone formation. The investigations of Hunner on this subjectpublished in the American journals-are of considerable interest and impoibance. Treatment of this group by dilatation, or plastic surgery, is thus the all-imiortant method both of combating sepsis and preventing the formation or re-formation of stones.
Hydronephrosis, due to an aberrant renal vessel, and ureter obstruction from diverticula of the bladder, provide good examples of conditions leading to pyuria of congenital origin. I was interested in Dr. Cockayne's case, for I now have a similar one of bladder diverticula.
A boy, aged 8, was operated upon for gangrenous appendicitis in Exeter last November. Three weeks later he passed blood in his urine. Painless paroxysmal hematuria existed up to the time he was brought to me at the beginning of last month. X-rays and cystoscopy carried out in Devonshire had revealed no abnormality. I took him into hospital, hoping that hematuria would be intense enough to enable me to discover by cystoscopy from which kidney it originated; unfortunately, the bleeding was, almost non-existent during this period. Urine examination revealed pus, Bacillus coli and a Gram-positive coccus. A skiagram suggested a somewhat enlarged left kidney. At last I determined to 'do a double pyelography, if the bladder revealed nothing definite on cystoscopy. By cystoscopy, however, I discovered that what had been taken in Devonshire for the ureteric orifices were, in fact, the symmetrically placed orifices of diverticula, and, in either case, the ureter lay just below and was somewhat difficult to recognize. At two separate sittings each kidney was pyelographed, after specimens of urine had been collected from either side. Examination showed pus and staphylococci from the left kidney, while the urine from the right contained blood, pus, and a bacillus. Pyelography was interesting, revealing a large hydronephrosis of the left kidney and a marked degree of hydro-ureter on the right side. Clearly, the diverticula are the primary cause of the pyuria. Stasis from back pressure has probably existed since birth, but it was not until germ infection, the result of appendicitis, supervened, that a subacute pyelitis, and possibly ureteritis, were produced, with hbmaturia and pyuria.
No other treatment in this case can avail than removal of the diverticula which are causing obstruction by compressing or dragging upon the ureters.
Pin-point ureteric orifices are occasionally met with and may also give rise to pyuria. A small boy had been treated intermittently for years in the medical wards for recurrent pyelitis, due to Bacillus coli commucnis. At length a stone shadow was discovered in the left kidney, and the stone causing it was duly removed. A year after this, on account of repetition of attacks of pyelitis with spasms of pain almost amounting to a colic, I was asked to see him. I cystoscoped and found that each ureter had a pin-point opening, and that there was ballooning of the lower ends of the ureters into sacs, almost amounting to ureteroceles. No doubt these, if they did not cause the pyelitis and stone formation, must undeniably have been factors aggravating the persistence of infection. In such a case the ureteric openings may be enlarged by a very simple procedure with the aid of the diathermy cautery.
Among the most interesting examples of pyuria in children are those associated with megalo-ureter, or dilated bladder. The origin of the condition is obscure, and theories explaining the causation do not concern us now, except in so far as an obstruction, either in the ureter, bladder, or urethra, may require surgical intervention.
Dr. Poynton and Dr. Sheldon (Archives of Diseases of Childhood, October, 1927) have collected thirty-two cases, of which eight were studied clinically at the Hospital for Sick Children, and the remainder from the post-mortem records. The important conclusion they reach is that obstruction is probably the cause in the majority, if not all, of the cases. In some, a very delicate valve of mucous membrane, the free edge of which projected towards the bladder, was found in the urethra. They suggest that only the most careful examination could exclude such an obstruction, and unless, at post mortem, the whole urethra is removed with the bladder and ureters, failure to find the obstruction is more than likely. In those cases where hypertrophy of the bladder is found, their contention is probably justified, but the fact remains that megalo-ureter with hydronephosis is as common in girls as in boys, and I imagine that valves in the female urethra are very rare; anyhow, I have not met with a case. However, their theory, which has been carefully considered, gives food for thought and an additional stimulus to careful clinical investigation. The paper concludes with a very complete bibliography.
The extreme degree of hydro-ureter that can arise from an obstruction at the lower end was well illustrated to me in a case of Sir John Thomson-Walker's, in which I was fortunate enough to assist. He has kindly allowed me to include it.
The patient was a boy, aged 13, and four weeks before Sir John saw him a painful swelling had suddenly developed in the left iliac region. This was opened extraperitoneally and a pint of urine escaped. The patient, when examined by Sir John, had recovered from acute symptoms but presented a urinary fistula. Cystoscopy was done and a catheter passed up both ureters to full distance. At operation, through a median incision, the left ureter was exposed (extraperitoneally) and found to be much thickened, and the size of small intestine. It was cut across an inch above the bladder and transplanted. Recovery was Sections of Study of Disease in Children, Therapeutics and Urology 13 rapid, and the fistula soon healed. The patient is now (five years later) in perfect health and his urine merely contains a trace of pus. Sir John regards this as a case of congenital hydroureter, the lower end of which became blocked through infection.
Minor degrees of megalo-ureter may go on to adult life before any symptoms arise. Foreign bodies in the bladder are often the unexpected cause of pyuria. I was called recently to see a boy aged 15, suffering from severe cystitis, strangury, hmmaturia and pyuria with acute epididymo-orchitis. A history of tuberculous peritonitis and the concurrent existence of a tuberculous metatarsal bone naturally gave rise to the diagnosis of tuberculous cystitis. However, I was able to show with a cystoscope three wax tapers which the enterprising youth had managed to get into his bladder. I removed these with a lithrotrite and within a fortnight the pyuria had completely disappeared.
SUMMARY.
Pyuria, apart from simple cases of infection by the colon bacillus, is in children a rare symptom. One or two acute attacks suggestive of pyelitis or cystitis are of no great consequence, and will usually yield well either to the alkaline or the hexamine treatment. In accordance with the acknowledged fact that the urinary tract in children has a high power of resistance and a strong tendency to recovery, persistent or frequently recurring attacks of pyuria should arouse the suspicion of an underlying cause. In such cases tuberculosis, stone, strictures of the ureter, of either congenital or acquired origin, and other developmental defects must be borne in mind. For these reasons, cystoscopy, ureteral catheterization and pyelography are often essential to the discovery of the true ietiology, and, therefore, only these measures of investigation can lay the foundation for satisfactory treatment. Bacterial invasion with resulting pyuria is, I think, too often considered as constituting a complete entity. Acute attacks, no doubt, usually do so, but in the chronic or recurring condition the safer course is to regard pyuria as symptomatic of an underlying defect, the ultimate discovery of which, by advanced urological investigation, provides the only reasonable road to successful treatment.
Mr. ERIC LLOYD said that all would probably agree that diagnosis must be a prelude to efficient treatment in the case of any disease. It was necessary to locate the lesion, and if that could be done, the treatment would be, if not obvious, at least soon apparent.
He felt that in the work on genito-urinary diseases in children there had been a lagging behind that on these diseases in adults. The reasons for this were probably two-fold. First, the mechanical difficulties of passing a large instrument into a small passage. The genito-urinary was, perhaps, one of the few systems in which children laboured under a disadvantage out of which they would grow-this mechanical difficulty due to age and sex. It was difficult to fix the limit at which in the matter of age, one could begin the practice of cystoscopy, still less the age at which one could begin to practise uteretic catheterization, which necessitated the passing of a larger instrument. Yet few children, even male children, could not be cystoscoped by the use of a small direct instrument, not necessarily a catheterizing cystoscope. In the case of female children there was no genuine mechanical reason why the investigation should not be practised more frequently than was now the case. In boys, at any rate boys under two years of age, it was occasionally impossible. The second reason was equally important, namely, the individual factor, the question of facility and opportunity. The number of children available in general hospitals was comparatively small, and at children's hospitals or in special practices, clinics, etc., the material available was more extensive, but the individual facility was sometimes-at any rate he spoke for himself-less than it was elsewhere. Those who were interested in surgery for children should persuade their medical colleagues to provide the necessary material. He might remind those present that not many years ago cases of congenital pyloric stenosis and intussusception were immune from the knife. An instrument might some day be invented which would allow one to inspect the whole bladder merely by the passage of a wire, and possibly even without the passage of a wire.
He suggested, in order to overcome these difficulties, the use of a small cystoscope, which would be found easier if practised more frequently on small patients. One point worth mention arising out of this was that in a certain proportion of small boys the meatus was the point of maximum stenosis, and the simple operation of meatotomy would sometimes convert an impossibility into a comparatively simple procedure.
It was impossible to say much in general terms about all the surgical conditions which might cause pyuria, and a survey of them had been given in the discussion by Mr. Everidge. He (the speaker) would say a little about one group to which Mr. Everidge had referred. The tendency nowadays was to look for organic disease in disorders of function, and Mr. Everidge had mentioned one very interesting group in which organic disease was definitely present. Mr. Everidge had also referred to an interesting paper by Poynton and Sheldon. Some of the specimens on which that paper was based were now on the table, as he (the speaker) had brought five of them from the Hospital for Sick Children Museum. These obstructive lesions began distally at the urinary meatus with congenital stenosis, of wbich, he thought, there had been no mention to-night. This occurred in boys, and in his own outpatient department one day a week he had this year seen ten cases of definite congenital stenosis of the urinary meatus (pin-hole meatus). Though not all were infected, a certain proportion were liable to be so, and back pressure would develop if the condition was not cured. It was cured very simply by one of the smallest plastic operations in surgery. Passing up the urethra to the posterior urethra, there was a specimen on the table which beautifully showed a valve-like obstruction in the prostatic-urethra; the case was under^-the care-of -Dr. Robert Hutchison. Another specimen showed an exactly similar pathological appearance of kidneys and ureter, but it did not show a valvular obstruction, because this was not looked for, and it could only be surmised that it might be another example of the same thing. There were also two or three excellent examples of congenital stenosis of the ureter. Mention had been made -of other anomalies of the ureter which cause dilatation and infection, among which were aberrant arteries.
Another particularly interesting condition, which was perhaps a little more cheering to contemplate than most of the specimens now exhibited, was a single condition, whereas most of the others were double. In other words, the double ones were monuments, if not of failure, at any rate of lack of success. The specimen he had in mind showed a double ureter. One was dilated and communicated with the lower third of a kidney, which had become converted into an abscess cavity. It was from a patient he remembered very well. The case had been most instructive, and was under the care of Mr. George Waugh, who had cystoscoped the boy four years ago, and had then seen two ureters, and palpated a thickened ureter, ultimately doing a nephrectomy on the affected side and removing the specimen now on the table. He (the speaker) believed that the patient was quite well at the present time.
It was Interesting to reflect that of the eight cases mentioned in the paper referred to, no less than six of these apparent rarities were in one hospital during the course of two years. He therefore agreed with previous speakers that these congenital abnormalities were, at any rate, common enough to be anticipated. This
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brought him to his last point: that anything common enough -to be anticipated justified more frequent cystoscopy, even in cases which might seem as sterile of hope, if not of organisms, as pyelitis. He was glad to hear Dr. Cockayne's remarks -repeated by subsequent speakers-that every case of pyelitis which did not rapidly clear up should be cystoscoped. He would like to go further and say that every case of pyelitis should be cystoscoped. Whether one would do any good or discover the exact focus of infection in an aoute straightforward case-so far as these cases were ever straightforward-of pyelitis, might be open to argument, and probably only time would show whether that was so. But simple cystoscopy was a harmless proceeding, and, apart from any disadvantages of the anasthetic, he saw no contra-indication to it, and it might afford considerable information on the point. Very little cystoscopic work had been done on straightforward pyelitis, at least in this country, and, apparently, not very much even in America. Cystoscopy, he felt, must be used more extensively; it might do much to clear up even some difficult medical problems. He did not mean that by the use of this " magic weapon " the surgeon would be able to dispose of pyelitis, but that by more frequent cystoscopies it would be possible to detect some of the congenital abnormalities, and so avoid the perpetration of such beautiful museum specimens as were now on exhibition at this meeting, and which, after all, constituted a somewhat melancholy commentary on present-day genito-urinary surgery in children.
Mr. A. RALPH THOMPSON
said that he was surprised at the title of the discussion. Pyuria was a symptom of disease, just as hmmaturia, bacilluria and bhemoptysis. He would have liked to have seen the words " the causes of " inserted in the title.
As he had seen pyuria in the wards of Guy's Hospital, he was convinced that a common cause was some condition external to the urinary tract.
In patients whom he had seen with Dr. John Fawcett and Dr. H. C. Cameron, pus had -been seen coming down from either ureter, in the peculiar vermicular manner it sometimes did, and he had cut down in the expectation of finding a definitely diseased kidney, but no such disease had been found. He had, however, found a kinked ureter with fibrous tissue spreading from the inferior pole of the kidney to the ureter, and hitching up that duct. He had followed such cases for years afterwards, and they bad done well, when the fibrous tissue was dissected carefully away and the ureter laid back in a more correct position than it had been.
Aberrant blood-vessels had been mentioned as a cause of trouble in the production of pyuria. He (the speaker) thought that the present operation of ligaturing and division of the vessels might be followed by atrophy of the kidney, and other bad results. This operation should be the subject of very grave consideration. He refused to take the opinion of surgeons who only followed up their cases to the time of their discharge from hospital.
Tuberculous glands might press upon the ureter and cause trouble. He did not agree with Dr. Cockayne that hypospadias was always easily seen. It was not often looked for, and might be concealed in an apparently normal meatus, necessitating opening up the meatus in order that it might be rendered visible.
As to the uses of the cystoscope: he agreed with Mr. Eric Lloyd as to its advisability, but he would have done so had he made the same remark fifteen years ago. Division of the meatus for narrowing, and introduction of the cystoscope was, in his opinion, always followed by recurrence of the narrowing.
As to the drug treatment, he had great faith in boric acid and in the use of strychnine, which had a direct effect upon the muscle of the bladder wall, enabling it JA.-CHILD., THERA., UROL. 2 * to get rid of the pus which otherwise remained in the bladder. Gomenol oil, 1 in 20 sterilized olive oil, was a useful instillation in cases of chronic cystitis. He considered that much stronger solutions of silver nitrate than had been mentioned by Mr. Everidge might be used on any part of the urinary tract, provided one were prepared to wash it away directly it had been applied.
Mr. H. P. WINSBYRY WHITE said it was important to recognize that in many cases of chronic renal infection the chronicity was merely a manifestation of a pathological condition in the urinary tract, which preceded and induced the onset of infection. No treatment could therefore be properly advised until a thorough investigation bad been carried out.
One was constantly coming across cases of so-called chronic Bacillus coli pyelitis which had not been subjected to a complete investigation, but which nevertheless bad had prolonged courses of medical treatment without benefit. In most of such cases a predisposing cause of the infection would be found if a proper search was made.
During the past year he (the speaker) had had two such cases in young children.
In the first, the patient was a girl, aged 41 years, suffering from-dysuria and incontinence of urine. Her doctor stated that following an-attack of influenza, one month previously, the urine had become turbid with pus, ushering in dysuria -and incontinence, and that the pyuria and other symptoms were still present. At the onset the child had complained of some pain in the left side of the back, but this soon passed. The doctor had tried the usual remedies for urinary infections in children without effect, and the patient was becoming worse. When first seen the patient was pale 'and of a toxic appearance. The urine contained a good deal of pus, and a variety of organisms, amongst which coliform bacilli predominated. The child was perfectly easy to examine in the consulting room, and very slight tenderness on deep pressure was noted in the left renal region posteriorly, but this was not enough to make the child cry, or to warrant the certainty that the pyuria had its origin in the left kidney. Cystoscopy was carried out a few days later, under considerable difficulty owing to the gross state of infection of 'the bladder, but pus could be seen entering the bladder after pressure was applied to the left renal region. Pressure over the right kidney failed to elicit a corresponding result.
He (the speaker) had then cut down on the left kidney, which he had 'removed with the whole length of its ureter. As the illustration showed ( fig. 1) , both kidney and ureter were considerably dilated, the ureter was in duplicate, and one of its members was definitely strictured at its junction with the bladder. Its fellow did not show this peculiarity, but no doubt was constricted in the bladder wall as the bladder itself was not dilated. The patient made a good recovery, the incontinence and dysuria completely disappeared, and within several weeks of the operation the urine was entirely free from pathological elements and had remained so up to the time of the last examination, nine months after the operation.
The other case was that of a boy, aged 21 years, brought to the East London Hospital for Children by his mother, who complained that the child had passed blood in his urine on several occasions during the previous two months. She also noted that this was done with no apparent discomfort. There was no hwmaturia on that occasion, and several subsequent bleedings occurred without an opportunity of verifying the source of the blood. X-ray examination and eystoscopy up to this time gave no clue as to the origin of the trouble. The urine during this period contained constantly a small amount of pus and coliform bacilli, with staphylococci and streptococci from time to time. Eventually cystoscopy showed blood coming from the left ureteric orifice, In fig. 2 megalo-ureter and hydronephrosis were shown. As was his custom in cases of bilateral pyelography, he waited a fortnight and then repeated the pyelogram on the opposite side, which proved to be normal. He subsequently removed the left kidney and the whole of its ureter down to the bladder. In removing the specimen he was careful to preserve a well-marked stricture of the lower end of the ureter, which was situated in the bladder wall and required to be dissected out. This was well seen in the illustration (fig. 3 ).
An additional point of interest was that there was -a second stricture in the vicinity of the uretero-pelvic junction, with some stones in the dilated ureter, and a single calculus in the lower renal calyx.
The child made a good recovery, and the urine was perfectly free from pathological elements before the patient was discharged from hospital.
There were several features of common interest in these cases. First, they both exemplified the way in which pre-existing disease induced infection. Secondly, they illustrated the contention that the true cause could often only be discovered as a result of a special examination; further, they emphasized the necessity for thorough investigation of all cases of chronic infection in children. Finally, it was satisfactory to note the absolute cure which had followed nephrectomy in these cases.
Dr. H. C. CAMERON
said that in practice among children cases such as had been discussed to-night by their surgical colleagues, which required most careful investigation as to their cause before there was reasonable hope or possibility of carrying out successful treatment, did from time to time present themselves. Nevertheless, in the practice of a children's physician such cases were rare. Sometimes, more than once a day, one saw cases of chronic pyuria due to what was called " pyelitis in young infants and children," the clinical description of which they owed to the late Dr. John Thomson, of Edinburgb. These presented very definite and characteristic symptoms-an acute onset with high temperature, intoxication, rigors and convulsions, and in general nothing to suggest the involvement of kidney or bladder at all. It was important to recognize that the clinical course in these cases was something very different from what might be termed the laboratory course. Often the illness lasted only three or four weeks, and yet three, six, even twelve months might pass before the laboratory reports stated that the urine was normal. It followed that there must be a large number of cases with pus and Bacillus coli communis in the urine which were detected accidentally during a routine examination. A statement was required showing the percentage of cases of pyuria in the ordinary infant population. It was astonishing how frequently one found pyuria in a routine examination. The finding of pus and Bacillus coli communis in the urine did not always furnish a clue to the nature of a feverish illness in a young child. Sometimes in cases of meningitis, of tuberculosis or of poliomyelitis, one was misled by discovering such findings in the urine. In the kind of case of which he was thinking, the amount of pus present was hardly ever as great as that mentioned in the descriptions of cases of surgical interest, nor, as a rule, were those symptoms referred to the urinary tract. When the urine was held up to the light only a little opalescent discoloration was seen, and it required careful centrifugalization to enable one to detect the increased number of cells in the urine.
The name " pyelitis " implied more than the post-mortem information warranted. He (Dr. Cameron) had never seen inflammation of the pelvis of the kidney in one of these children. In the patients who had died there had been found a very definite pyelonephritis with multiple abscesses. IC was not known that there was definite infection localized to the pelvis of the kidney in these children.
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Mr. 0. L. ADDISON said that, from a surgical point of view, he had been interested for many years in cases of pyuria in children, but, like Mr. Lloyd, he had been handicapped by lack of material, and also by the size of the instruments available. He had hoped, at this meeting, to have learned something from genito-urinary surgeons about the treatment of those cases of obstruction of the urethra in boys which led to retention and overflow.
At the present time he had two such cases under his charge, and he had read up the paper by Professor Young, of the Johns Hopkins Hospital, U.S.A., in which a considerable series of these cases of obstruction in the prostatic urethra in small children was described. He believed that Professor Young had operated on seven in infants and in children in the first year or two of life, and in all he did it by the suprapubic route, opened the bladder, and found a dilated prostatic urethra into which he could easily introduce his finger. His (the speaker's) own attempt to do this had been unsuccessful. He was unable to see what he was doing, even with the best illumination and the most careful technique. He succeeded in dilating the prostatic urethra to some extent, with great benefit to the child, whose health improved enormously, though he (the speaker) did not think there was a cure at present.
A few weeks ago he had had a similar case, in a boy aged 6 years. He had thought of trying to get a view of the prostatic urethra via the perineum, but the parts were too small for that. He thenl performed symphysiotomy, but that did not help him. He stripped down the bladder and prostatic urethra from behind the symphysis, and opened the prostatic urethra on the anterior surface, and, with care, and under very good illumination'with a head-lamp, he was able to get a perfect' view of the prostatic urethra, although he could not see any obstruction in the form of a valve. He found a very large verumontanum, which was acutely inflamed, and he destroyed it with the cautery. The verumontanum, however, was not large enough to have caused the obstruction, except reflexly. With the experience of this case to guide him, he would deal in the same way with his next case of the kind and he would perhaps be able to find the cause of the obstruction and remove it.
Professor Young, in the article already referred to, described three types of valve in the prostatic urethra, two of them in connexion with the verumontanum.
Although on looking into the bladder in these cases one saw hypertrophy and sacculation, with all forms of urethral obstruction, he did not think obstruction was necessarily present in all cases, as he had seen the same condition in girls, and in them there was no obstruction to be seen in the urethra.
In the other type of case alluded to in the discussion, due to various forms of congenitally dilated ureter and kidney, he did not think there was any prospect of improvement by treatment, though the kidneys and ureters could be washed out. He did not know the cause of the condition; there must be some failure of the neuro-muscular mechanism.
Mr. Everidge thought that tBe majority of cases of hydro-nephrosis began with an inflammatory condition of the upper end of the ureter. He (the speaker) differed absolutely from that opinion. Among all his cases of hydronephrosis' in childrenboth those due' to strictures at the uretero-pelvic junction and those due to aberrant vessels-he had not yet met one which was infected. If the origin had been infective (i.e., inflammatory) th-ere would have been a pyelo-nephrosis r&ther than a hydronephrosis.
With regard to tuberculosis of the kidney, that was very rare in children under 12 years of age. Hie had lhad twelve eases of it during the last six years. One point which had impressed him was the symptomatology of severe tuberculous cystitis. He was not alluding to cases in which there had been rupture into the bladder of tuberculous foci from disease of the pelvis. Although in most of his cases the bladder had been acutely inflamed and badly ulcerated, pain had been strikingly absent. In some there had been a little and in some considerable pain on micturition, but he had been impressed by the absence of pain in acutely inflamed, ulcerated conditions. He had that day looked up the case of a boy aged 8 years who had not complained of frequency of micturition to any extent, i.e., he did not have to urinate more than every three or four hours. Another feature was that hl3maturia was the chief complaint, not the ordinary symptoms of cystitis.
The treatment of the cases of retention and overflow in boys had not been considered until the last few years, because, though it had been recognized that the cases were similar to cases of clinical overflow from urethral obstruction in adults, the difficulties of instrumentation and of dealing with the trouble had led to its neglect. Now, however, that attention had been directed to it, probably a considerable proportion of the cases would be seen and dealt with. This year he had had three cases of the kind.
Dr. DONALD PATERSON said he was sorry that Dr. Lepper had not carried her work on so as to embrace the effects of the new drug, hexyl resorcinol, with which he had been favourably impressed. If one took a small child having such a condition as that under discussion, with a blood-urea of 200 mgm. per cent., rendering him a poor subject for operation as he was too ill to stand an ansesthetic and have a cystoscope passed and treated him with hexyl resorcinol, though the pus might not clear up, and though the infection remained, the drug was very effective as judged by the ehild's progressive increase in weight. For this purpose he (the speaker) considered hexyl resorcinol the most efficient drug now available as a urinary antiseptic. One of its drawbacks for infants and children had been that it was put up in olive oil, and dispensed in the strength of a grain to a drachm of oil, sp that giving 3 or 4 gr. meant taking a good deal of oil. It could, however, now be obtained in a imnore concentrated form, namely, 8 gr. to a drachm, and did not cause biliousness, such as was likely to occur when it was used in the other strength.
Dr. D. W. WINNICOTT said that two points might be added to what bad already been said. (1) That certain cases of acute urinary tract infection with pyuria tended to recover spontaneously, the disease running an acute course with, apparently, the establishment of immunity.
(2) That in the management of recurring pyuria or chronic pyuria the general treatment must be remembered.
The first point could be illustrated by the following case:-A male infant, aged 9 months, was feverish, and his urine was found to contain much pus and a great number of Bacllus8 coli. The parent did not attend after the diagnosis had been made, and when the course of the untreated disease was ascertained it was found that in a few days the fever had subsided and that the infant had become quite well. An examination of the urine now showed no abnormality. Such an observation was a fairly common one.
The second point was well illustrated by another case:-A girl, aged 7 years when first seen, was under observation for two years at the Paddington Green Children's Hospital. During this time she had very frequent attacks of Sections of Study of Disease in Children, Therapeutics and Urology 23 pyuria, for which she was many times admitted to the ward. Investigation failed to reveal the cause. During the attacks the fever was high, and between the attacks the urine often contained pus for months. The general health was poor.
The girl's condition remained stationary until it became possible for the family to leave the slum area and to live on the L.C.C. housing estate at Roehampton. It is a year since the family moved, and the child has not had a day's illness since that date.
Whatever may have been the undiscovered cause of the chronic pyuria with acute exacerbations in this second case, it would have been wrong to have ignored the importance of general treatment.
Mr. FRANK KIDD said that a point to which only one speaker had alluded was a proposition which he (Mr. Kidd) had brought forward in 1911 at the General Medical Congress. He had taken notes of a series of cases of acute pyelitis occurring at the London Hospital, treated merely by alkalies and hexamine, and had remarked that in at least 60 per cent. of these the patients had soon recovered without further treatment. This point should not be overlooked in attempting to judge the effect of any treatment for pyelitis. He had expressed the opinion in 1911 that the cures claimed for vaccine treatment were not in higher percentage than those produced simply by drugs, and he had suggested that vaccine treatment had little curative action.
He had found in cases of simple pyelitis in children that if the nurse or the mother were examined, it was not uncommon to find that she was also suffering from chronic pyelitis. The pyelitis in the child, which had previously proved resistant, might rapidly clear up if the nurse or the mother were cured, or if a new nurse were substituted.
He had noticed in a number of cases that if an opaque medium was injected into the bladder and the child then placed with the head down and the feet up, the opaque medium would often run back into one or both kidneys. Pyelograms might be obtained of dilated ureters and dilated kidneys without the need for passing ureteric catheters. He had taken advantage of this fact in treating such cases. If 4 oz. of 1 in 5,000 acri-flavine solution were injected into the bladder by means of a catheter, every day for a week, and the child was then placed with the head down for half an hour, the antiseptic solution would run up into the kidney or kidneys and would often cause the pyuria to disappear; in this way the necessity for renal lavage was obviated. If, on the other hand, the ureters were competent, he had obtained as good results by washing out the kidneys in children, as by renal lavage in adults, which he employed extensively. With the modern children's cystoscopes it was not difficult to pass ureteric catheters either in male or female children, and he had not usually found a general anaesthetic necessary. Children appeared to tolerate cystoscopy under local borocain anaesthesia if it was carried out with gentleness and if the confidence of the child had been gained.
He did not suggest cystoscopy in the case of children suffering from acute pyelitis. Drug treatment should then be employed, and would result in cure in a large number of cases; but he was strongly of opinion that in cases in which pyelitis became chronic, no time should be lost in carrying out a complete investigation of the urinary tract, including X-ray examination, cystoscopy and pyelography of each kidney. By this means in a number of the cases a definite mechanical cause would be found to account for the chronicity of the infection, and in those cases where no such cause could be found renal lavage should always be tried. JA-CHILD., THERA., UIROL. 3 * Waugh: Treatment of Pyuria in Children Mr. G. E. WAUGH (Chairman) said that, except for reference to some new work on the pharmacological side, nothing had been said that evening that could not have been said twenty years ago. He thought this was because the subject was treated in watertight compartments. There should be combined team-work by a physician, a biochemist, a bacteriologist and a surgeon. Apart from the purely surgical conditions, there was a large group of idiopathic cases of infection, and little had been said about the bearing of disorders of the gastro-intestinal tract on these cases. Another important point to be ascertained was whether the condition was unilateral or bilateral. Various forms of medication had been eulogized, but they had also heard that 60 per cent. of the cases recovered without treatment. He would like to know what was the standard of cure; there should be a universal standard. Bacteria were still present after the administration of hexamine, because it had been shown that formaldehyde linked up with albuminoid bodies and lost its bactericidal action. The prevalence of the pinhole meatus was an important factor; when this was present there might be an associated unilateral or bilateral stenosis of the ureter. It should not be forgotten that a calculus in the bladder has frequently damaged the ureter in passing through it. Every case of infection of the urinary tract should be worked at by a team of four, and if this were always done we might hope to see better results than we had obtained at present.
.526
